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METHOD OF ESTABLISHING AN ADAPTIVE 
PUBUC NEIGHBOR CELL LIST FOR MOBILE 
STATIONS OF A PRIVATE CELLULAR SYSTEM 

FIELD OF THE INVENTION 
S This invention relates to a private cellular system, as a wireless office system. More 

particularly , the invention relates to a method for establishing and iqxlating a neighbor cell list used 
by mobile stations of the private system for cell selection. 

BACKGROUND OF THE INVENTION 

A mobile station (MS), in accordance with one aspect of ANSI-136iev.A, stores in 

10 memory PSP/POF (Public Service. Profiles/Private Operating Frequencies) identities. The 
PSP/PpF identities are used by the MS, when camped on a public digital control channel (DCCH) 
to find and connect automatically witfi a private system. Tlie MS searches for a POF (the 
finequency of the DCCH of the private system) when it is camped on a public DCCH which it 
determines to be a stored PSP. This avoids an undesirable manual search by the MS user. 

IS A digital wireless office system CD WOS) is a private mobile communication system that 

provides an extension to mobile stations in many office environments. Mobile cellular phones used 
in PWOS are capMe of roaming between the DWOS and apublic cellular system vdiich has one 
or more cells in the area, sometimes referred to herein as neighbor cells or public neighbor cells. 
A roaming mobile station requires information regarding die Digital Control Channels (DCCH) 

20 of the neighbor cells. The PSPs stored in an MS should represent the public neighbor cells most 
likely for the MS to camp on when outside of DWOS. The method described herein develops 
information concerning the control channels of ne^boriiig cells which information is then 
transmitted to and stored in the mobile stations, 

BRIEF SUMMARY OF THE INVENTION 
25 The method disclosed herein establishes and updates the neighbor cell list of a DWOS. 

The neighbor cell list is used by MSs to update their PSP/POF lists. 
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More particularly, one feature of the method is that the D WOS scans transmissions bom 
the neighboring cell base stations, identifies digital control channels from the scanned transmissions 
and selects the most relevant of die identified control channels for the list. The list is then 
transmitted to the DWOS mobile stations. 
S Another feature of the method is that identified control channels are validated^ and those 

^t are invalid are discarded. 

A further feature is that the most relevant control channels are selected on the basis of the 
received signal strength. 

Yet another feature is that the list is based on more than one scan and selection to avoid 
1 0 changes in the list for temporary or transient control channel conditions. 

Still another feature of the method is that v/hm public systems operate on two or more 
bands an attempt is made to identify and list at least one chaimel per band. 

A further feature is where the public system mobile stations have special information for 
cell selection (e.g. do not camp on a competitor' s network), this information is incorporated in the 
1 5 criteria for establishing the list of neighbor cells. 

Other features and advantages of the invention will be apparent from the following 
description and from the drawings. 

BRIEF DESCRIPTION OF THE DRAWING: 

The Figure is a simplified block diagram of a wireless office system and two neighboring 

20 cells of a public land mobile network. 

A private digital mobile communication syst^, here a digital wireless office system 
(DWOS) may provide a mobile extension of the Private Branch Exchange (PBX) of an office. 
Digital cellular phones or mobile stations (MS) are usable in the offipe environment. The DWOS 
coexists with a public cellular network and mobile stations may roam between the DWOS and the 

25 public network. Each mobile station of the DWOS stores information on the public cells, PSPs, 
m the public cellular network, and information on the private system DWOS POFs. This list is 
used by the MS to determine when to search for DWOS and what frequencies to scan. The list 
information is assembled and updated by DWOS and communicated to the various MSs each time 
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MS camps on the DWOS, as provided in ANSM36rev.A. The method for assembling the 
infonnation in the list will be described below. 

An exenqplaiy DWOS 10, illustrated in the Figure, includes a Cellular Radio Exchange 
(CRE) 12 which controls the radio network of the DWOS and the radio channels between DWOS 
S and the MSs. A central processing unit (CPU), as a digital signal processor and associated 
memory , is incorporated in CRE 12 and controls the opmtipn of DWOS. Radio Heads (RH) 14 
and Scanner Heads (SH) 16arecomiectedvd4ithecellularradioexchange by cables. Radio heads 
1 4 include transceivers through which mobile stations 1 8 communicate with the cellular radio 
exchange. 

10 The Public Land Mobile Network (PLMN) 20 is divided into operating cells, two of which 

are shown at 22 and 24 in the Figure. The cells are in physical proximity to DWOS and are 
sometimes referred to herein as neighbor cells. Each cell has a base station (BS) 26 through which 
mobile stations 28 communicate. « 

Scanner heads 16 of DWOS 10 monitor transmissions of base stations 26. 

IS DWOS scanner heads 16eadiincludeadedicateddown-linkscamungreceiverwhichscans 

the frequencies transmitted by neighboring cell base stations 26 and detects information used in 
establishing and updating the neighbor cell list for DWOS mobile stations 1 8. Digital Control 
Channel (DCCH) transmissions of b^ stations 26 arc detected and Broadcast Control Channel 
(BCCH) messages arc read. The read information includes: 

20 (A) System Identification (SID); 

(B) System Operator Code (SOQ; 

(C) MobaeCountiyCode(MCC); 

(D) Digital Verification Color Code (DVCC); 

(E) Signal Strength Sufficient (SS^SUFF); 

25 (F) Received Signal Strength Acceptable Minimum 

(RSS>CC_MIN); 
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(G) Mobile Station Accq)table Power (MS_ACC_PWR); 

(H) Network Type. 

The channel identification, i.e. channel number, and the Received Signal Strength Indicator 
(RSSI) together with the information read from the BCCH are reported to the CPU which verifies 
and analyzes the information. 

The system or systems where public neighbors can be found is specified by MCC/SCX^/SID 
triplets. One or more DCCHs from one or more public networics with the correct MCC/SOC/SID 
are candidates to be mcluded in the neighbor cell list. The measured and read information is 
analyzed according to an algorithim described below. 

The read mformation for each DCCH is checked for validity by determimng that the signal 
is from a public network and that the SID/SOC/MCC triplet information matches that set by the 
system operator. A DCCH which is not valid is ignored. 

The information of each valid DCCH is compared to finc^ the most relevant public 
neighbors and they are divided into sets: 

Set A - The strongest valid DCCH and its received signal strength (RSS) from each 
scanner head. The size of set A will be up to the number of scanner heads in the 
system. A DCCH can be strongest in more than one scanner head and can, 
therefore, be multiple times in set A. 

Set B - Set B is set A reduced so diat a DCCH is represented only once, from the scaimer 
head wdiich received it the strongest. 

If the size of set B is greater than or equal to the maximum number of public neighbor 
cells, the strongest DCCHs in set B will be the New Set of most relevant public neighbors. If the 
size of set B is less than the maximum number of public neighbors, a Set C is established taking 
the second strongest DCCH from each scanning head and calculating the difference in RSSI with 
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respect to that of the strongest DCCH in that scanning bead. The second strongest DCCHs are 
sorted based on &e differences in RSSL The DCCHs that have the least differences form set C 
which is then added to set B. If the size of set B plus set C is less than the maximum number of 
public neighbors, the process is continued widi ttie third strongest DCCHs. The maximum size 
of the New Set is die maximum number of public neighbors. If this size is not achieved with the 
tturd strongest DCCHs, the process is continued with the fourlh strongest, fifth strongest, etc. 
This is done to maximize &e probability of including the public neighbor a mobile station is 
canqsing on when entering the DWOS. 

When the New Set is complete, the neighbor cell list in DWOS is updated. It is desirable 
to incltide in the public neighbor cell list information regarding the control channels of the DWOS 
cell for use by roaming mobile stations returning to the DWOS cell. Both the DWOS active 
DCCH and DCCH candidates are uicluded wi& the New Set in the DWOS neighbor cell list 

The WOS CPU develops the following information for the neighbor cell list: 

A. Neighbor cell information element for public neighbor 

(1) Channel 

(2) Digital Verification Color Code (DVCC) 

(3) SS.SUFF 

(4) MS_Aec;.PWR 

(5) RSS_ACC^MIN 

(6) 

B. Neighbor cell information element for own (DWOS) cell 

(1) Channel 

The adapted public neighbor cell list described above is broadcast by the WOS to each of 
the mobile stations 18 associated with WOS. Tliusthelistisupdatedaschangesoccurmthecells. 

The detected andineasured system conditions on ^ch the Adaptive PublicNdg^ 
(APNL) is based are sometimes subjectto short term ortransient variations. For example, a weak 
public DCCH may go on and.off the PSP list To avoid short-term additions to or removal finom 
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the list of public channels, the results of the data analysis are filtered. For example, if a PSP is 
successfully decoded in two of five successive scanner readings, it wUl qualify for addition to the 
list and the signal strength comparison is based on an average of the successful readings. 

If all of the strong public DCCHs are found in one frequency band, there is a risk of filling 
the neighbor cell list with PSPs which are undesirable. D WOS cannot readily find out the public 
system parameter settings or figure out where mobile stations are camped in the public system 
cells. Manual entry of the public system and mobile station settings is undesirable for an 
automatically operating DWOS. Accordingly, where the system utilizes three public bands, at 
least one PSP per band is designated. If there are two public frequency bands, two PSPs per band 
are designated. In effect, this establishes an adaptive list for each frequency band. 

A public cell system may cause mobUe stations to camp on a cell ^iiere the base station 
signal is not received the strongest by the mobile station. This problem is minimized by 
siqsplementing the list established by the method described above in a manner similar to the 
procedure used by a mobile station for cell selection and reselection. The DWOS will take into 
considemtion in formulating the adaptive list the fact that the public system pushes mobile stations 
to certain cells. A mobile station simulator is implemented in the logic of the WOS CPU. 
Information from scanning heads 1 8 for each of thje identified neighboring control channels is 
si^plied to the simulator logic. The cells where the mobile stations are likely to end up are 
determined by the simulator logic and added to the adq)tive neighbor cell list. 

Mobile stations are sometimes provided with an intelligent roaming data base (IRDB) 
which provides for priorities in cell selection. For example, a roaming mobile station may be 
programmed to prefer one cellular system over another, or not to camp on a competitive network. 
The DWOS CPU can utilize such priority information in formulating the adaptive neighbor cell 
list. If mobile stations are provided with the IRDB information over the air, DWOS can receive 
the information fix)m the public network over a wire link or by listening to the over-the-air 
programming via a scanner head 1 6, Alternatively, DWOS can read the IRDB information from 
amobilestation camped onbWOS. The IRDB informationis preferably analyzed by DWOS with 
the MS simulator described above. 
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WE CLAIM: 

1. In a private cellular system widi mobile stations, the system having a public 
neighbor cell with a base station in a public system, the mobile stations of the private cellular 
syston relying on a list of neighbor cells when roaming fix>m the public system to the private 
system, a method for establishing the list of neighbor cells, comprising: 

(a) scanning the transmissions from the neighbor cell base station; 

(b) identifying digital control channels of the public cell from the scanned 
transmissions; and 

(c) selecting the most relevant of the identified control channels for said list. 

2. The m^od of Claim 1 including the step of updating the mobile station list with 
the selected channels. 

3. The method of Claim 1 including the step ofeliminating from the identified control 
channels those which are not valid 

4. The method of Claim 1 including the step of reading from the scanned 
transmissions of the identified control channels information representing system identification, 
system operator code and mobile countxy code. 

5. Themetiiod of claim 1 wheron the relevance criteria for selection for the list isthe 
signal stretigtii of the neig^r cell control channels of the scanned transmissions. 

6. The method of claim S wherein control dhannels are selected for the list in the order 
of signal strength of the neighbor cell control channels, the control channel with greater signal 
strength being selected first. 

7. The metiiod of claim 1 wheim the selection of nei^bor cell control channels for 
the list is based on scanning multiple transmissions fiom die ndgbbor cell base stations; 
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8. The method of claim 7 wherein the selection of neighbor cell control channels for 
the list is based on the average of multiple scanned transmissions from each neighbor cell base 
station. 

9. The method of claim 1 in which said list is estabUshed by the cellular radio exchange 
of the private cellular system and transmitted by the cellular radio exchange to the mobile stations 
of the private cellular systent 

10. The method of claim 1 wherein the public system operates on more than one 
frequency band, the method mcluding the stqi of selecting a ndghbor cell control channel from 
each frequency band for the list 

1 1 . The method of claim 1 \^erein the one of said mobile ^tions has a priority in cell 
selection and said priority is considered in the selection of the most relevant of the identified 
neighbor cell control channels. 

1 2. The method of claim 1 wherein the private cellular system performs a scan of the 
transmissions from neighbor cell base stations and selects a control channel for each neighbor cell 
base station. 

13. The method of claim 12 wherdntheprivatecellularsystemperformsmultiplescans 
of the transmissions from neighbor cell base stations and selects the strongest control channel 
signal from each neigibbor cell base station. 

14. The method of claim 1 3 wherein the signal strength information is divided into set 
A of the neighbor cell base station control channels with strongest signals from each private 
cellular system scan and set B is s^ A with only the strongest control channel signal for each 
neighbor cell base station. 

15. The method of claim 14 where, if s^ B is less than the number of public neighbor 
cells, additional control channels of decreasing signal strraigth are selected for the list. 
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